A 37-year-old man developed abdominal pain and the frequency of severe abdominal pain steadily increased to once a month. He was therefore admitted to our hospital. Abdominal CT showed bowel obstruction. It revealed transient stenosis in the small intestine. There were no symptoms such as fever or weight loss, it seemed unlikely that the patient had inflammatory bowel disease. Considering the history of recurrent abdominal pain, Familial Mediterranean Fever (FMF) was considered. As a result, a genetic analysis revealed mutations in exons 3 and 8 of the MEFV gene. We herein report the first known case of FMF with transient small bowel stenosis in Japan.
Introduction
Familial Mediterranean fever (FMF) is an autoimmune disease caused by mutations of the MEFV gene that is characterized by periodic fever associated with peritonitis, pleuritis, and arthritis. So far, reports on more than 4,000 patients with FMF have been published worldwide. Approximately 500 FMF patients have been reported in Japan, and the number of such patients has recently tended to increase (1) . Patients who have FMF usually present to hospital with abdominal pain and fever. Because these are common symptoms, FMF patients are often followed up without an accurate diagnosis being made. The association of small bowel stenosis with FMF has been reported overseas, but not in Japan. We herein report a Japanese FMF patient with small bowel stenosis in whom the correct diagnosis was made only 2 years after the onset of symptoms.
Case Report
A 37-year-old man with no relevant medical history or family history developed abdominal pain about every 3 months from 2016. The cause of this symptom could not be identified by his local doctor. Under a diagnosis of acute gastroenteritis, he was treated with an antibiotic and a medication for intestinal dysfunction, and the symptoms improved after a few days. However, the patient returned to his local clinic because the frequency of abdominal pain steadily increased to once a month from around August 2017 and the pain had also become more severe. On examination, bowel obstruction was diagnosed and the patient was transported to the Department of Gastroenterology at our hospital by ambulance.
On admission, physical revealed prominent rebound tenderness in the left lower quadrant of the abdomen and the supraumbilical region. Laboratory tests showed the WBC to be 8,400/μL (87.5% neutrophils), while CRP was 24.78 mg/ dL, and procalcitonin (PCT) was 0.85 ng/mL. A plain abdominal X-ray film revealed air-fluid levels in the small bowel (Fig. 1) . Abdominal CT showed a slight dilation of the bowel and the accumulation of fluid (Fig. 2) .
After hospitalization, he was placed on nothing per os and received intravenous infusion. Because PCT was positive, the administration of levofloxacin (500 mg/day) was started to treat a possible bacterial infection. On the next day, the patient's abdominal symptoms resolved and CRP improved rapidly. On hospital day 6, patency capsule endoscopy was performed because conditions such as Crohn's disease were suspected. On day 7, he developed abdominal fullness and an abdominal X-ray film revealed air-fluid levels in the small bowel again. Bowel obstruction due to the patency capsule was suspected, so a long tube that could reach the small bowel was inserted for decompression and small bowel imaging revealed jejunal stenosis (Fig. 3A) . Small bowel imaging was repeated after a few days, and the stenosis was no longer visualized (Fig. 3B) . Because there were no systemic symptoms such as fever, weight loss, or joint pain, it seemed unlikely that the patient had inflammatory bowel disease like Crohn's disease. Considering the history of recurrent abdominal pain, FMF was considered to require a differential diagnosis and the oral administration of colchicine (1 mg/day) was initiated as diagnostic treatment. We summarized the clinical course in Fig. 4 . Subsequently, a definite diagnosis of FMF was made because a genetic analysis revealed mutations in exons 3 and 8 of the MEFV gene (the causative gene of FMF). The patient's symptoms resolved after starting colchicine therapy, and he was thereafter successfully discharged from the hospital. At present, he is being followed as an outpatient without any recurrence of symptoms on colchicine therapy.
Discussion
It is thought that there are more than 100,000 FMF patients around the world. The prevalence of this disease is higher in the Mediterranean region, where it is estimated to be 1 in 200 of the general population (2). Recently, many FMF patients have also been reported in Japan. Onset usually occurs during childhood in other countries, but patients aged over 20 years account for nearly 40% of the total in Japan and the incidence of adult FMF is higher than in other countries. The ranking of symptoms due to FMF is as follows: fever (95.5%)>abdominal pain (62.7%)>chest pain (35.8%)>joint pain (31.3%)>skin rash (7.5%). The incidence of abdominal pain is lower in Japan than in other countries. FMF is diagnosed based on the Tel-Hashomer criteria. Ac- The diagnosis requires least one of the major criteria or at least two of the minor criteria.
cording to these criteria, FMF is classified into two types (complete or incomplete) depending on the severity of symptoms and the grade and periodicity of fever (Table) (3).
The present patient had recurrent abdominal pain and the intestinal tract showed enlarged loops suggesting obstruction on abdominal CT. In addition, small bowel imaging revealed stenosis. Based on these findings, we initially suspected inflammatory bowel disease such as Crohn's disease. However, repeat small bowel imaging failed to visualize any stenosis and the patient's history included periodic attacks of abdominal pain without other symptoms such as weight loss or melena, so FMF was considered in the differential diagnosis although he only had episodic abdominal pain without typical fever. When diagnostic treatment with colchicine was initiated, his symptoms improved. Accordingly, a clinical diagnosis of incomplete FMF was made, followed by a definite diagnosis of FMF after a mutation of the MEFV gene was confirmed.
In patients with complete FMF, the duration of fever is less than 3 days and the temperature is often 38 or higher. On the other hand, fever may only last a few hours in incomplete FMF and the temperature may remain under 38 . In addition, serositis is not typical and nonspecific symptoms such as joint pain and muscle pain may occur. Therefore, an MEFV gene assay is an important adjunct for making an accurate diagnosis of FMF. In patients with incomplete FMF, the frequency of an exon 10 mutation is low, while exons 1, 2, 3, and 5 are often involved. A mutation of exon 3 was noted in our patient, which is consistent with previous reports (4) .
The main pathology of FMF is serosal inflammation, but severe abdominal pain associated with peritoneal irritation may also occur. In Crohn's disease, full-thickness inflammation from the mucosa to the serosa occurs throughout the whole digestive tract, including the small bowel, leading to symptoms such as severe abdominal pain. Owing to this similarity of symptoms between FMF and Crohn's disease, some FMF patients have been misdiagnosed and treated for inflammatory bowel disease. It has been reported that MEFV gene expression is increased in the inflamed bowel mucosa of patients with inflammatory bowel disease (5), suggesting the possibility that FMF may be associated with mucosal lesions as well as serosal lesions, which could make the diagnosis of FMF even more difficult.
Small bowel stenosis has already been reported in patients with FMF from outside Japan (6) . Small bowel stenosis can be classified as inflammatory or tumoral depending on its etiology. When stenosis is caused by FMF, peritonitis and increased intraperitoneal exudate lead to the development of intestinal adhesions (7). In our patient, the bowel obstruction resolved spontaneously within about 3 days, suggesting that the stenosis was ascribable to mucosal swelling secondary to inflammation rather than organic obstruction, such as adhesions or a tumor.
Conclusion
We herein reported an adult patient with FMF and small bowel stenosis. If a patient presents with periodical recurrent abdominal pain, FMF should be considered in the differential diagnosis and a detailed history should be obtained.
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